antipredator avian community ecology coevolution competition ecological niche evolution mixed-species flock natural selection niche construction Mixed-species flocks result from coevolved relationships between participants: interspecific gregariousness that varies in strength in different species pairs or groups. Such interspecific associations of birds are a characteristic of most avian communities, observed in diverse habitats from forests to grasslands and from estuaries to the open ocean, both at high latitudes and in the tropics. We explore the consequences of mixed-species flocks in shaping the selection environment and discuss whether the participants in flocks should be identified as niche constructors. As a result of the decision to associate with other species, a bird alters its relationship with competitors, potentially gains access to resources, becomes safer from predators and may change microhabitat use. The recurrent patterns in the behaviour of disparate unrelated species active in mixed-species flocks have led investigators to conclude that similar selection pressures have shaped their behaviour. However mixed-species flocks are variable in their characteristics, the birds active in them are diverse in form and behaviour, and the selection pressures that have shaped their propensity to join mixed-species flocks must be various. In forming mixed-species flocks, species with specialized roles at the centre of flocks are creating a complex social environment that represents an important biotic selection force shaping their own ecology and behaviour, and that of other species within the avian community. In this review, we consider how the spectrum of interspecific relationships in mixed-species flocks makes them an interesting focus for further studies of niche construction by relocation. Ó
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Interspecific competition and niche differentiation have been a central focus in ecology and the influence of species upon one another has been recognized as important in shaping avian communities (Cody 1985; Wiens 1989) . Now the evolutionary processes driving niche differentiation are being re-evaluated in a new theoretical context, niche construction, the process by which organisms drive environmental change, modify their relative niches, and as a result become exposed to different selection pressures (Laland et al. 2004; Laland & Sterelny 2006; Krakauer et al. 2009 ). Mixed-species flocks of birds, or of birds with other vertebrates, are ubiquitous, observed in diverse habitats from forests to grasslands and from estuaries to the open ocean, both at high latitudes and in the tropics. They are particularly characteristic of forest bird communities, and have been studied extensively at temperate latitudes (e.g. Morse 1970 Morse , 1978 Carrascal & Moreno 1992; Krams 1996) and in the tropics (e.g. Davis 1946; Buskirk 1976; Gradwohl & Greenberg 1980; Bell 1982; Munn 1985; Hino 1998; Thiollay & Jullien 1998) . Mixed-species flocks are particularly noted as an important feature of tropical forests, where at times the majority of birds observed are in such flocks rather than apart from them (Latta & Wunderle 1996; King & Rappole 2001) .
Are mixed-species flocks an example of niche construction? Niche construction is more commonly associated with environmental engineers, animals such as beavers or ants that modify their physical environment and transform the selection regime for future generations (Odling-Smee et al. 1996; Wright et al. 2002) . These species have adaptations that give them an advantage in the habitat of their own construction; their offspring have greater success because of a genetic and an ecological inheritance. However, it has been argued (and disputed) that niche construction results not only from environmental engineering ('perturbation'), but also from 'relocation' (Odling-Smee et al. 2003; Laland & Sterelny 2006) . Individuals expose themselves to novel selection pressures as the result of their decisions, for example to occupy a given habitat, in the process influencing selection on other species and driving coevolutionary episodes (Laland & Boogert 2008) . In forming interspecific associations, species with specialized roles within mixed-species flocks are creating a complex social environment that represents an important biotic selection force shaping their own ecology and behaviour, and that of other species.
A large literature on mixed-species foraging flocks of birds has been accumulating for more than a century (see Bates 1863 and the comprehensive review by Rand 1954), including elegant detailed
